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MKTHQD AND DRVICE FOR THE CHARACTERIZATION OF INTERACTIONS 

DF;rwf:EN difmcrent speciks 

mKlA'} OF INVKN110N 
5 Tlic pre^ioxit iiivonlion relf^tcs to the field of characterization of how different 
si.>ccic%s interact wiLh each other. More in particular, it relates to a mcthocl 
where one) or ay)ore of the ^rpccics are attached to a solid support mid the 
Dlhor species arc put in a liquid that is contacting the solid siipporL Even 
more in particular, it relates to the interaction of species of biological or 
10 ohomicnl ori^'/m, e.g. cells, proteins, DNA, RNA, tissue, synthesized chemical 
compounds and the like. 

nACKGROUND OF THE INVENTION 

InforactiouiS between different species are important iii living organism and 
15 in indiir>lriol systems. The inimtme system i» a firist example, where 

aniibodioM in the bloodatreani interact with pathogens and thereby guide 
natural Isjllor cells to the pathogen. Therapeutic drugs is a second example, 
where a ding may interact with an onjsyrae in a way that inhibit the onzymo 
activity. A third example is detection of diseases in humans or aninial, by 
20 coutaciixig a sample from the human or animal with a liquid containing a 
fspeelcs that interacts sj^ccifically with the pathogen causing the disea^je. If 
the species remains on the 5(=implo after a wash atop, the eaniple is carrying 
the paihog<^n causing the disease. Exactly the s^aanc method can bo used to 
detect contamination hi food stuff. This? means that metliods and devices for 
25 characlerization of interactions between species^ arc important not only for 
rcfioarch and dis^gnostics in biology and medicine, but alsSO in quality control 
and characleriaiation naeays in a variety of fields. 

TJicrc ?;ire many known nteU-xods for characterizing the interaction between 
30 two or rjiorc spocjos. One comjnon method is to attach one species to a e^olid 
support and add a ^second tnfunctional species dissolved in liquid. The 
blfa notional species should (a) have a property that is easily dctcclabic (e.g. 
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be i7;j(:1k>acc:ivc or liavc a fluorescent moiety attached to it} and (b) interact 
with the specie.^, that is attached to the nolid support. The liquid is brought 
into coi'iLact with llie solid s^upporL, somotiJties followed by a wash of the 
fjolid fiiipporl iu a liquid without tlie bifTancLioaial species. If tlie bifxmcUonal 
5 ^apeci^^fj. iiilcracie^ jfstablj?' with the species on the solid support it will 

Hccunrulatc on the solid tsupport t\xxd xcmBht there after a wash. Presence of 
the bifunctioiinl t:>pccies can then be detected. AnoLhcr, more complic£ited 
o'icthod \h<\l has been widely ui^cd for the characterization of hiteractionss is 
eii??yrac linked irmrainosorbent aa^ixy (ELISA). 

10 

The jiroscnt invention tnms at facilitating the charactcriaiation of how spcdca 
interact with each other. The method is particulady suitable when one of the 
i^ii^cclos is large {in a molecular context), e.g* if one of the species i» colls or 
b«ctcria. 

15 

CLOSKwSl^ PRIOR ART 

Pierce laiotccl^nology Inc (Rockfordl, IL, United States of America) 
ninnufact\u-os and soils a mieroplate where the bottom of each well has up 
to 16 defined area^ whore antibodies that recogni?:e specific proteins arc 

20 ntlached (Scmchlight.'*^'). When a liquid sample is put in a well the spcciric 
protcina arc bound to the different areas on the bottom of the well. The 
d<^(:cctio!i of the different proteins is mediated by secondary antibodies, one 
for each specific protein, labeled with a moiety that emits light, A camera is 
tlnm xiscd to quantify the light intensity, which is related to the specific 

2S protein couci^ntratiojci, on eacli defined area. This method is presently 

limited to proteins ajid does not explicitly use one defined ai'ca for reference 
pvirpo5c«. A detailed description of tlic Searchlight"*''^ method may be found 
in an tide by MD Moody, SW Van Arsdell, KP Murphy, SF Orencolc and C 
Blu-jiw (Biotechmqueft {31(1):186^90, 192-4, Jul 2001) which isi incorporated 
by reference liercin. 
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Biocorci AB (Uppsola^ Sweden) manufactvire^ an optical biosensor 
(BiacoroOiDaOOO) that hns a v<solid support with 4 defined areas where different 
^ipccic55 can be nLlachcd. Liqnid samples arc injected onto the !5olid stipport. 
If a ^pceic« ])ror.cnt in the liquid is binding to the species attached to the 
5 'mVu\ i^upporL, the refraclive index close to tlxo solid siippoi-l will change, The 
ox^iicftl detection S5^ste^n monitors refractive index close to the solid s^npport 
in veal tttno. When operating this instrument^ it is recommended to nsc one 
of \ho defined (:«rcni5i for reference purposes. The liquid that is in contact with 
the 3oUd snpport }i> however not stirred^ instead there is a continxiovis ilow 
10 of liquid over tlie csolid wpport, Although the Biacored&SOOO was prirnaiily 
dor,ij//)ed to monitor interactions between proteins, interactions between 
ccH^s and proteins have been monitoi-ed. A detailed discussion of the 
technical aspects of the BIACORE instrument may be fovmd in U.S. Patent 
No* 5,31 3,264 which is incoiporatcd by reference herein. 

15 

{5UMMARY OF TlJifi INVENTfON 

The object of the present invention is to facilitate the characterization of bow 
different species interact with each other. In a first aspect the invcjition 
20 provides a n^ethod for the characterization of interaction between spccieiS. 
This mclhod m doGned in claim 1, 

In a fui'lber aspect^ the invention provides a device for carrying out the 
method. The device according to the invention is defined in claixn 10, 

The invciition ii\ a preferred embodiment has four characteristic feat\n-es. 
• A iHOlid support with at least two defined arcan, namely one for a 
target and at least one for reference pnrpo&es^ Itowevcr, ijcvcral 
different targets axn bo provided in separate areas. A liquid containing 
30 a Ugand is in contact with the solid support tcj enable an interaction 

bclwcen target and ligand. 
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* A <lctcctor is aiTangcd iiO as to be able Lo dclecL aiid quantify tlic 
piDu^oiicc of the tigand on tho defined areas. 

• ProrcrAl:tly alirririR of the liquid in contact with the solid support ia 
provided for, 

K * An essential feature is provision of mcani^ for at least temporarily 

reducing the aittount of sok^tion at a defined area during detection. 

By qnaniifjong the amoxn'it of Hgand on all defined areass it is possible to ujisc 
ih^i reading froiT) the reference area as a background signaL The detected 
10 nmount of lignnd bovind to the fspedcs that is attached to the solid support 
can thtin be corrected f«r the bockground signaL There ato two reason&i for 
iiUning the liquid. Firstly, the liquid will be homogenous in tlie container 
and jsecoudlyj the lirne required to reach equilibrium will not be increased 
due to .^low diffti^iion oftlic llgand in the liquid. 

15 

FiRlICK DESCRirriON OF THE DRAWINGS 

The prcs^ont iijvenlion will bo disclosed in closer detail in the description atid 
example below, with reference to the accompanying drawing, in which 

20 

Mfiurc J .shows a Kchcmatic of one possible instrument design; 
I'^iguro 2a shows data acquired with a very low concentration of tlxo ligand; 
FiEiuro 2b ^howts data acquired with a high concentration of the ligand; 
Figure 3a and 3b illustrates; how the acquired data its proce?3sed prior to 
25 evuluation; and 

Figure 4 .shows how different concentrations of a ligand give rise to different 

DETAILED DKSCRIFriON OF THE INVENTION 

30 

I^\)r tlic purpose of the present application, and for clarity, a species that is 
nttuehcd to tlie solid stipport i^ denoted ''target^ and a species present in a 
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liquid ivs donoted 'ligautr^ Possible species (i.e, targets and ligaai^ds) mcludc, 
Ivul arc tU)t liniited to, tissue samplctJ, cells, bacteria, viruses, soHd particles, 
rt)ncr<>iunieoxOcs (eg- proteins, DNA> RNA) and other chemical compounds, 

5 The present invculioii aims at improviiig the accLiratvy^ amd i>rccision of tho 
di;.unctci:izriiion of tniernction^s between different species. And rcdxiciun the 
lahor liinc^. rcqiiirc<l ibr pc?rrorming a choracteri^ation. 

Gcncj'nlly, a device for detecting interactions between species in soluiion 
U) «U'\d npccicr^ on n r^olid ^mpj^ort according to the invention, comi>risies: a solid 
support (11) oji which a first «pecic><j can be attached; a mechanir^m (16) 
a<lf^ptc<l for Tcrnporarity reducing the ^unount of a sohition to which said 
support i<5 exposed in the course of a raeasurcmcnt, in a selected aren of 
>soid support; a detector (12) capable of detecting an inh:5raction between 
1 S SiTid first sjpccies attached to the soHd support, and a second »pccic3 
conUuncd in smd s^oluHon, in «aid selected area, 

Prt^^ferohly tlio solid support is rm essoinially Hat dish c£ip5=ible of holding a 
.solution confined within it« houmlaries, such as a Petri dish, althoxigh any 
20 other kinrl of r-eccptnclo or vessel capable of confining solution is possible, 

'ilub device in suitably provided a motor for enabling rotalion of ihe dish at 
an aoRlo dcviati^ig frora the horizontal, so a« to provide for a reduction of tho 
nmoxtfU of solution in «aid f?elccLed area of said support. 

In order to remove i?;ohition, Uie iuve4ition provides in one cmljodimcnt an 
a-upirnring tlcvtco for a?>piral ing solution from «5aid support before 
tncasurcment, and for rotmrmng ^solution to the suppoj t after tncasiu-c/nent, 

30 rvefcrably, the ricroctor (12) i» a scintillation doteotor, althou^^i many other 
i.yi>t-i5 o( df Hector ,s tire po^issible, see below. 
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The nicLhoU accorcUnH to f he invention, which is suitably carried out with a 
device «uch £ivy fho ona. do«cribcd, comprises attaching a first species* (l^lr^^et) 
o\\ a selected portion of a solid sujiporL Then, said Rvst ^pocies is exposed to 
'A solution contau>5n}^ a second species, commonly referred to as a target. A 
5 rnoar^urcincsnt, capable of detecting mi interactiou between vsaid fii'st and 

ssiiid scroa<l i:>pccic.v<i is performed. According to the invention, tho amount of 
jfsoUUion covering the xselectcd portion of the support, where the first ^species 
in atlnchcd, rednced prior to performing smd nieasnrement, S\^itabl3^ a 
rcfcrcn<:c rnca^nircmcnt 15} performed on a portion of said svipport where no 
10 inU-raotion taki^?? place, suitably where no targt^t it; attached. 

Tho i^^cqnejiee of KtcpiJ of oxi^o^ing, jncasyring and reducing the ainonnt of 
jiokiHon is prrfi^rably repealed, and the concentration of Sciid second sT>ecitv:$ 
incrca.scd by a finite amonnt before said sequence of sStepiJ is repeated. 

15 

In a preferred embodiment of the method, the reduction of the amoiinl of 
solution is acJneved by orienting the mipport at an. angle that deviates from 
the horiKcmtal (o provide eui elevated part and a lower part of said sxapport, 
HX\ch that tbe elevated part will bo covered by less solution thmi the lower 
20 part, and wherein the support i« rotated at a predetermined speed of 
rolatioxx. 

According to one embodiment of tlie invention, a device comprising four 
main cluiracterLsticK ui u«cd for tJie characterization of interactions between 

25 ligands nnd targe^<5. Namely, on one single solid support two or more areas 
arc dofiiuid, where at least one circa is reserved for attaching a target (also 
rcfeired to as an netivo area) and at leavst one area is reserved for reference 
purpoNcr^. A reference area either i^as nothing attached to it or has an 
u re.I«V4n\t target attached to it. Furthermore, liquid containing a ]igand is in 

30 cnntaot with iho sa]kl rnipport- There also a detection eystem able to 
detect prcsonco <-vnd quantity of the Jigand 031 each area, Inhere is a 
uicchaniNin for cjtitring tlie liquid i>resent on the solid suiiport, Finfxlly> there 
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a mcchmjisni that cnsvircs that the amount of liquid present close to a 
^iclinod area in temporarily reduced during detection. 

irUivico the sauio liquid coutacts the active area (target) and the reference area 
5 and sepamlo detection of prcsci^ice of ligand on the active and reference 
arens, ^e6^]>cctivel5^ iq iioss^ible, a backgi-ound correction is ol-jtt^incd by 
^:iibtraclh\g the detector output for the reference area from the active ai^ca. 
AIho, t^incc the liquid is vsUrt'cd^ the time required to reach cqt:?ilibrium will 
decrease comj>arcd to when the solid support and liquid is left slilL 

10 

Cointnunly used methods for characterization of inter actions between 
targets and ligand>Si often include a wash stop. The purpose is to remove all 
liRand that has not bound to the target^ since pres^once of unbound lignnd 
inay be dQtected, Advantageously, in the present invention, a wash vStcp is 
1 S not necessary due to the use of a reference area. However, a wash step can 
increase Lhc sensitivity at high concentrations of ligand present in Iho 
liquid. 

Since a wash t^tep ]s iiot required, solution containing ligand can be tensed 
20 LhtoughouL. a charactcrifsalion. This is of particular interest when the Hgand 
in uKpcntsive, In thisj casic, a liquid witli low concentration of ligand is put 
into co£it£ict With the fiolid support. After characterization of this first 
concentration a small eJiquot of highly concentrated ligand is added. The 
total concentralioxi of ligand then increases to a second level, and the 
25 binding is chamcteri7.cd. This process is repeated xmtil the desired 
conccntrrUions have been chamctcmod, 

TJic solid support ist typically a container. In this container two or more 
defined areas arc present. Liquid put in the container contacts all defrned 
30 areaa. At Icnst one dcfmed area is always reserved for reference purposes. 
Tlijft mako« it ix>s«ible to charactcri;?e tlie interaction of one ligand with 
several targets simultaneously. Another possibility is the use a detection 
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ssyalom that can clisUngxush different Ugands, e.g. by attaching different 
fluoit-iKcencc dyes on the diffcrenL ligands and detecting the light intensity ai 
the different chax-ticteristic emission wavelengths corresponding to the 
sokiCLcd dyi^B, With this xsctup, several Ugands can be put in one liquid L\vtc\ 
5 binding of all Hgnnds to one or more targets can bo chfjracteriised 
imwh.anc!0\ \ sly. 

Tine attachment oF target on the defined areas can be performed in a variety 
of woys. Cells could bo grown direjctly on a defined area. The defined areas 

It) could be coated with a protein ItiTown to enhance attachment of cells. The 
rtcfificd firoas could be coated with a protein knowai to bind a specific 
xnoleculo which iw used, for attachment of the target. One such protein is 
atrcptavidiix which binds l>iotin strongly. A biotinylated target (e.g. 
hiotijiylaled DNA) could then bo conveniently attached as target to the 

1 5 (Icfiticd avtia. The surface of the defined areas could bo chemically modified 
to make possible covalcnt attachnietit of a target. Passive adsorption of 
target tUrectly onto the defined area is also possible. The surface of Oio 
doftnwl areas is not necessarily solid and flat. Porous surfaces or surfaces 
•with biopolyiners attached (e.g. polyethylene glycol or dextran) cotild be 

20 *idvanlagcoxift due to Jxicreased target density making a hlgiier signtd 
poftssiblc. 

The defined men^ on the solid support do not need to be oxplicilly marked, 
Whon growing cells are used as target, a drop of cells can bo put on the solid 

25 .support, leaving Ihe majorlLy of the soUd support clean for reference 

purposes. When the cells havo scdimented and started to attach to the at>Ud 
sujiport more licj^iid (without ceUs) can be carefully added to the solid 
support 10 prevent the cells from drying. It is also possible to physically 
divi<lc the solid support Into defined areas by use of low ridges or the like. 

30 The jridgcft should be hijgh enough to prevent liquid from reaching other 
dpfinctl areas during attaclunent of target, but low enough to let liquid 
contact all denned areas simultaneously during measurement. 
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Tijis meUiod can use several different detection principles. Two diffei"eiit 
iyiK's of detector £;et-npD arc possible: Detectors that are in physical contact 
vviUv tUc solid s\ipport and deLector» that are not in pliysicf;il contact with 
5 the £;olid jraipport. Detector principles that do rcqtiire phy^^ic^il contact with 
lUc sioltd t>qpport includo (but arc not limited to) electrochemical detection of 
ligand, rcfractonK^tric detection of ligcUid. Detector principle's that do not 
rccjtnire physicril contact %^ith the solid smppoi^ include {but are not limitt^d 
to) detection of radioactivity, clctccHon of emitted light (eg, using 

10 nooresccncu or chcmolnmiaencc), spectx^opho to metric detection, jnst to 
lafnUion M few. The dotcclion system used in this method is time resolved. 
This means that detection of a defined area is repeated at least every tenth 
Dfiinule, preferably every 30-60 r>cconds, even more preferably cvciy 1-10 
sect>nd^;. The tlmc-rcsolvcd xneasnrement makes it possible to monitor the 

1 5 THUi of l!g?n\d binding to the target, also known as the kinetics of the 
Ijitcrnclion. 

A moctutniym th^iL temporarily decreases the amount of liquid in the vicinity 
of tho dtTsflncd area during detection is beneficial but not necessary. The 

20 meliiod roHev^ on differezitial measurements (i,e» v^igiial from active area 
ijninv!« Hiftnal from reference ai'cp) and as s^tidi it should not, in theoty, bo 
jsiffected by excess of liquid present in the vicinity of the defined area during 
dclection. In practice, porformaticc may increase when such excess liquid is 
Icniponnrily removed- The problem is that for some detection principle's c.g, 

25 detection of reidtoactivity» the amount of ligand present in a volume close to 
the detector will bo detected. This volume includes the active area and tlic 
h'qxii4 present on the active area. The amount of unbound ligand presejit in 
the liquid will often be much larger than the amount of ligand bound to the 
Itugct, which means that the detector will register almost Uio scsme amount 

30 of rndiorictivity dtiring detection of an active area and a reference sirea. The 
resolution for ^uch differential measurements can sometimes be low. Tliis 
problem cnn bo overcome by iemporpirily reducing tiic amount of siOlutton 
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covering Ihc solkl support. One possible method is to use a circular solid 
aui>port (e.g. a cell dish) axal put defined areas along the periinelGr of tho 
solid .support- If sucli a solid siipport is placed on a rotating dii^k that 
nioiintcd wUh a slight Blopo iL becomes possible to positioti a selected 
5 detinccl area at the liighest position diiring detection* Liquid present on the 
6;otid sSupi>ort will accumulate in the lower end of the solid support and will 
not r>evercl5:^ ii-npact the quantificatiozi of Hgand on the selected defined area. 
Another po^^siblct inetho<i for temporarily moving liquid on the ^olid supjjort 
i^^ U) tilt ihc stolid nupport during detection. If the defined areas are put in 

10 one end of a solkl support and this end i$ elevated dnxing dctecLioii, Jiquid 
pvosont on the vsolid support wiU aecximulate in the other end and make a 
more reliable delection possible, A Uiird possible method is to use a pump 
tliafc i^ispiratcs the liquid on the solid 55Upport daring delection, mic\ 
dispenses the liqxiid bnck onto tho solid support aftcrwfcu-ds. It iti notable 

15 th^it nil iho^so methods also provide a ^tiiTing of the liquid present on the 

fiolid support. The amount of liquid that remains on tlie defined ai'ca danng 
detection should be less than 10%, preferably lesiS that 5% and even more 
profer^vblc U?$<i than 1% of tlio ainoxint of liquid present in the vicinity of the 
d<!ifiacd nrca when the solid support is positioned horisjon tally in rest. This 

20 could be ine^\?i5wrcd using a solid support without any target attached to the 
defined aa oaa and compax-e the signal from a defined area in horizontal 
position wifh the ni^A^l from the same defined area in position for detection 
with the liquid temporarily removed. 

25 If stirring i.^ not obtolnod from tho method of temporarily removing liquid 
from the solid support, a stirring device is required, This could be a 
vibrating rod or a rotating propeller that is put in the liquid, Alteinalively, 
the Kolid st-tpj-jort could bo moved rei^eatcdly to induce movements in the 
liquid, Pusjj^ible motions include gentle shaking and cxcentric rotation, 

30 

In a further aspect of the invention, a solid svipport dcisigncd for use with 
the rjieihod according to the hivention is provided* 
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The physicol structure of one embodiment of a device accoixUng to the 
invention i^sj illni^tratod in. figure 1. For ttiis embodmiexit a radioactivcly 
Inbolcd I'lgand i» lu^cd, whereby the target will become radioactive when 
5 Jignnd bindij thereto* The device compvitjes two key components. 

(i) a cell di$3lt sx^pport that can l^e rotated slowly 11. 

(ii) a 1ime-7*et^olvcd scintillation counter 12 motmtcd ^uch that it wiW 
deled interactionss present only on a peripheral part of the cell 
dish, 

10 

A .^tjlepper motor 16 is connected to the cell dish support 11, The motor is 
controlled b^^ an electronic device 14 that both can adjust the angular 
poruLion and report iho angular position of the cell dish s^upport. The 
scSntillatton detector 12 is connected to an electronic device 13 that counts 

15 the numlx^r of impulses from the detector 12. The cell dish support is 

inclined and the fscinlillation counter is located at the higliest point of the 
coll dush ^support. The scindllatton cotinter is read with a high frequency to 
Mow multiple activity measurements during one round. A computer 15 
synchroni?;cs tijcir^niation counter output from 13 and the angular position 

20 of ttie cell dish jmpport from 14 aud generates an acUvlty versus angular 
pojiitioii curve. 

Tlic target, hen^ human cancer cells, arc grown only on a limited sector of 
the cell dish, as indicated in white in figure 1. A liquid containing the ligond, 

25 iri this cme a radioaetively labeled protein, is added to Oic cell dish. It is 
known tlu^t tlic llgand binds to receptors present on tire target cell surface. 
A;5 the dish rotates, the activity of the dish bottom will be continuotisly 
xnonltored, sometimes an area with target cells, sometimes an area without 
target cells, If the ligand binds to the target cells, an incrcajje of tlic 

30 radioactivity will bo n?giatcred by the schitillation counter when the t^urgot 
cell ueciov of tho cell di.sh passes tlic detector. 
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Tlic f(nir (rrt ain) features of the invention raeixtioned previoxxsly can be 
cnibodicfl a$ described below. 

Tho Ji^olkl ^5^^ppo^l, i.c, the ccU di$h, ha3 a liinited area "wilh target cells on. 
5 The remainitig nreo of the cell dish is used for reference purposes, Tho 

detector n\ motniled in a peziphei-al part of tlic cell dish. When the cell dish 
rotates, the rMdionctivity is frequently registered. This makes it possible to 
plot degree of radioactivity (i.e. the amount of ligand) versus position on cell 
tUdi perimeter. The stirring is obtained by inoxmting the cell dish iion- 
30 horiaonlally, When the cell clitih rotates, the liquid will $>tart to rotate b^it 
with a diffei ent speed than the cell dish. The temporary removal of liquid m 
nh>o obtained by moiuitine the cell 6ish non-hori^5on tally. The detector 
mounted riear the highest point of tho cell dish which is the point where 
Ihcrc is the lea^t amount of liquid. 

'Vh\i following norx-lirniting example of the invention will illustrate the 
pt inciplo behind it, 

(iXAMPLIS 

90 

The intitr umcnt described above was tested witli U343 cells grown on one 
qu^^rtcr of a lOcm circular cell-dish. The dish was rotated with a speed of 
appro^iTiialely 6 rounds per rninutc. It i^ important to select a proper 
rotational .speed for the dish, Tf the dish rotates too fast the liquid presciil in 

0,5 the diah will uot iiavc Mine to accumulate in tho lower end of the dish 

3^ieldinfj a poor temporary removal of liquid near the detector. If tho rotation 
is too 6>low the n-icasurcments of the active area and the reference are too 
di«taiit ia time lo jxKslify a differential measurement. Rotational speed?3 
proper for the inettunierU in thisi example range from approximately I round 

30 per rninutc to approximately 1 round per second. 2ml of liquid containing 
increasing concentrations of KGF (Epidermal Growth Factor) labeled with 
i«*'I wae^ added tu the cclUdis5h, EGP is known to bind to t!ie EGP receptor. 
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nncl U343 coUh arc kiiown Lo have high levels of EGF receptors on their 
inufaco. The radioacl.ivity was njcasurcd ai Ica^st 2 times per second giving 
ripproxlinatcly 20 mcasurcTrucnt« per round. Since EGF is known to bind to 
Vhc celled, the meas'aurccl radiorjclivity will be higher when the area of the cell- 
5 <rif>h holding' tnrget cells passes by tlie detector compared to other times. 

TJijis glvoB a contiauoUvS wave-like time series where the period is determined 
by ihQ o np,nlar ^^peed of the dish tmd the amplitude by the amount of EGF 
biudif^g to the ccUjs. 

10 h\ figxiro 2, two timc-v«;orics «re plotted, one with a low concentration of KGF 
and one wUh ft hifjher concentration. The y-axes in figure 2 have the mn't 
ccmntfe per .'second (ops), i,e. the mimber of '^sj decays per second. At the low 
coucentrntion, there is no obvious pattern in the time scries. This means 
that the amount of EGF boinid to the tai'gct cells was very low. At the higher 

15 conccatrnlion, a cle^ir wave-like pattern appears, proving that EGF is bound 
j>pcctacnlly to the part of the ccll-dtish where the\-e actually aic cells. In order 
to incrcafsc the precision a 3-6 rainnte long lime-series was obuiincd for 
each couccntraiion fJGF, All peakvS in the time-series were then identified, 
I>c-rik-lO'pen.k frngmcnfis vverc cut, ovcrlayed and averaged as outlined in 

2.0 llGixirc 3, 'l^ie mnplitude of the Uilckor average line waf? used as «ifinal for the 
moral! rement, as ilkistrated by the arrow, 

la order in collect a l>3nding cnrve for radiolabeled EOF binding to U343 
cell^, ft different concentrations of radiolabeled EGF were added lo one cell 
25 tVmh put in the iiivStnnnent (experiment 02090sSa]. The sequciice of operation 
wa«: 

1. Add 4ml of medium + ratliolabeled EGR Rotate dish for 600s. 

2. Tal<e a 200ul aliquot of the medium + radiolabeled EQP liquid to 
v^O m n Ice conrentratlon determination possible. 

3. Wash the ceil dish with 4-8ral medittm (th{$ step wa« omitted for the 
three lowest concentrations) , 
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4. Add 4ml of mocUxim. Record the radioactivity (time resolved) during 

500a. 

5. Repeat *Mep 1-4 with increasing concentrations of radiolabeled EGF. 

5 Th<7 $ignal fox each sample was determined 0$ described above, by 

ovcrlrfiyirip; pcak-to-pcak fragmanlQ, averaging and extracting the wave 
fuyij^litudc, A signal veriui?? concentration plot is foi^nd in figure 4- It clearly 
i^escmblcs the $igiTU>idnl curve expected from a binding experiment. The first 
three samplcvs were measured directly wjLhotit a wash step (point 3 in the 
10 r.eciiiencc of operation al>ove), which explains the discontinuity between 
«omplc 3 and oomplo 4. 



AUliougb the invention ht\s been described with regard to its i>refcri-ed 
cunbodinient, which constitute the best mode currently known to the 
15 inventor, it sho\\ld bo understood that various changevS and modifications as 
would bo ot?vious to oxie having ordinaiy skill in this art may be mode 
without departing from the scope of tlio invention as set forth in the cloims 
a])ponded Jicrcto. 
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Cl.ATMfiJ: 



1» A device for dcteclmg interacHotis belwecii «pecie» in solution find 
iipccici? on ri soVid ,sui>porij comprising: 
5 H {5o1id sxTpport (1 1) cm which a first species con be attached; 

a mechnnisra (16) adapted for temporarily reducing the amount of a 
^•oluHo:^l to which soid Kiipport is exposed in the course of amcf^surcme^nt, 
in a ^U'lcot cd area of s^aid vStipport; 

a d I? lector (12) capable of deLectioR an interaction between ,said Hrst 
10 Kpodcs altach<^.d to the. fioUd support, aiid a second species conlainod in 
f>ai<l fK>lution, in e^nid selected area, 

2, I J<ivicc n.s olidmod in claim 1, wherein said solid support an 
eriwnrinlly fhii dish capable of holdinj? a solution coiifincd witlxiu itis 
15 boxindavt«,'i, 



3, TJie tlovice as clnivnod in claim 1 or 2, wheroiit there is provided a 
motor for enabling rotation of the dish at an angle deviating from the 
hori5:onh>l, «o a« to provide for a ti.'mporary rcdiiction of the aTno^^nt of 
20 sohitioix ill r^aid selected nrca of «nid support. 

The device ns cj?timed in claim 1 or 2» wherein there providtsd an 
aapirnting device for aspirating s«5olution from said stipport before 
incnfturcmont, <iud for returning solnlion to the s\ippott after mcasurcnicnt. 

25 

5. The device as claimed in nny of claitnsj 1-4, wherein tlie dfilector 
(12) ui n. fscintiUation detector, tmd wherein there is further provided an 
elcorronic counter device (13) for counting the inipnl^ies from the delcctor 
(12), imd tx control unit for adjusting and reporting Lhc angulm' position of 
30 the support (11), ond a computer (15) for synchronizing {scfntill^ition counte.r 
output froin lhc counter (13) Rful the angtihir position of the cell dish 
fnipjjort from the control unit (14). 
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0, A met hod of detecting interactions between species in solvitiott mid 
tfip<icica oil a solid sxipport, comprising: 

5 r^ltaohiuK n first species on a selected portion of a solid support; 

4>xpofiiiig snid firs^t ??pecic« to a solution containing a second spocie»; 

perfocrnina's a measurement, capable of delecting iUi interaction 
10 bclwvxm Mjiid first and tiAsd second ajpccies; 

the aniovint of solution covering the selected portion of the s\.tpport in 
IS reduced ptior to pcrlbrining ssdd measurement; 

a reference ineajHuremont ijs performed on a portion of snid s\.ipport 
whoro no interaction t^ikcs place. 

20 7 . The njcf hod as; ch:umed iu claim 6, wherein a ditfcrence between 
tnrgct xmd rcftTencc m^awitroments is calculfitcd, 

ft- The roettiod a« clnimod in clrtini 6 or 7, wherein tiic sequence of 
5;tcps of expojrJlii^r, icdnciog the amount of solution, and measurinfris 
25 rcpcrt ted, and wherein the concentration of said second species is incrcn«i-d 
hy a (inive a mount before :5nid sequence of steps is repeated, 

9- 'Ihpt method as clmmed in any of claims 6-8, wherein the solid 
xsnipport m nn Cfj^cntially flat dish capable of holding a solution confined 
30 within its boundaries. 
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1 0. 'Vh<, method a« rlaimccl in imy of claims 5-9, wherein the rcducltoii 
oi' tho nmoxn-it of aoUition j« achieved by oncntrng the s^ipport at. an a«el« 
(Uiit dcviaten A'oni the horizoiiltJ to provide <an elevated part tmd a lower 
pan: or «iU<l support, such that iho elevated part will he covered by less 
S solution than the lower pnit, muX wherein the support is rotated at a 
pccdolorroiiKid spetul of rotation, 

1 1 . Th<^ uiclhod MS clniined in nny of elaims 6- 10, whereiia the first 
!ipc;eic3 is ««lwtcd from tissues, cellti, bacteria, virus porticlos. 

10 
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ABS'rKACT 

'n,c invcxxHon relate, lo a device for delecting interaclione between species 
in ..oVution mid species on a «olid «x.tpport. It comprises a solid siapport (1 1), 

5 o i.icchanift.ui (16) for tcaiiporaiily rcduciiig the amount of a solution to 
which s?iid aupp<"-t is exposed, a detector (12) capatolo of detcctmg aa 
vixtoraction between species attached to Uie solid support, and species 
couuuucd in said solution. The invention also relates to a method 
comprising aUaching a first species on a solid support, exposing said first 

10 HpDcics LO a solution containing a second species, performing a 

mcfuuivetnciit, capable of detccling an interaction between said first and 
sMid isecond species, and a reference measurement. The solution is 
teraporiarily removed during the mcasm-emcnt 



n5 (Fig. 3) 
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